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(64) Apparatus and method for ce- 
menting a liner in a wail bora 

(67) An apparatus and method for 
cementing a liner in a well bore 
utilizes a setting tool 1 9 having an 
end 49 adapted to be connected in 
a pipe string for extension through 
the finer and having an opposite 
end. Seal means 69 are carried by a 
select one of the setting tool 1 9 and 
liner 21 for forming a seal between 
the liner 21 and the exterior of the 
setting tool 1 9 in the annular space 
which is created when the tool is 
extended within the liner. A wiper 
holder 99 is connected to the set- 
ting tool opposite end and has an 
interior bore 101 for receiving a 
wiper plug 103. 

In the method, the setting tool 1 9 
is lowered with the liner attached 
thereto into the well bore. Seals 59 
on the exterior of the setting tool 1 9 



engage the interior of the liner 21 . 
The liner is then anchored in the 
well bore after which the setting tool 
1 9 can be released from the liner. 
The setting tool is moved a selected 
distance to insure that the tool is 
disengaged from the liner with the 
wiper plug 1 03 being at least partly 
contained within the wiper holder 
99 during such steps. Cement is 
then pumped into the liner through 
the operating string and setting tool 
mandrel. A pumpdown plug (not 
shown) sealingly engages the oper- 
ating string and mandrel behind the 
cement and is pumped into engage- 
ment with the wiper plug 1 03. Ce- 
ment is pumped out of tha linar into 
the surrounding well bore by forcing 
the pump down plug and wiper plug 
through the liner. The setting tool is 
then removed from the well bore by 
withdrawing the operating string. 
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SPeCBFRCATJOW 

8(ka? to a ^o£3 fc°xTO 

§ 

Thio involute retaoo g©nOT% *© equipment 
W eomonfliing Encro in rcaM &ar©o and specifi- 
cally to o bor©4Snor comeming apporatuo 
having o liner vmo? pki@ for wiping tho 

1 0 itfiiSerior cufifecoo off tho opotrotiffi® string and 
tho Ifcrtor oter tho comom fOos; therethrough. 

A lincDC so Q sostioin) ®? easing oir tubing 
whfeh co cucpoftfes) cm o woM normality 
extending to tho ssuiirfcso. Counted linoro cr© 

1 5 ucod) fey moff^ puirpocso including well corral 
and redudfif to imitiall ©so8 off cooing. Linora 
may bo ino&oltod ©ntiroGy wifchin outer casing 
o^iirD^o ©7 partialCy roiithan tho cooing and poir- 

tBOJUy Q8D OpOft ho2o* 

20 CocwontforcoKy, o Olraor do set and cemented 
by ffirg& tho line? oiad a sotting too!) 

cororaoetcd to an ©porating otrfag into tho well) 
tero. Tho Hnor ro hung, -uouolly on sKpo, end 
tho sotting tool io uoudiy but not always 

25 reflect feesffi) tho linor. Cemom to thon 

pumped through tho operating string into tho 
Irnoe and displaced from tho liner, usually 
through a foot vaflvo, into tho annular spae© 
between tho lino? ©rod tho suirrounding casing 

30 or weM toro. 

UsualCy a pwm$) 6mm pQug ia introdMCOd 
into tho lino? string immodiotoSy behind tho 
cement in ot$q? to separate tho cement from 
tho dtaptesiing fluid and to wlp© tho cement 

35 from tho operate© string and llnofr surface aa 
tho c®mont io pushed ©at off tho lines' into tho 
surtrouflxding annular spaco. Typiically, tho 
pump down plug which io to wipe tho operat- 
ing string end loner to pumped behind tho 

40 comont until k engogoo q lino? wiper plug ©nd 
thon tho linor wiper plug otftd pump down 
plug aro ferecd d©^^ordl}y together in tho 
\\mz*$&in<Q e© ao t® diapfceo eomamt thoroffronra 
and t© wfipo tho WffKx? wolla. 

4§ U.S. Po5G^t Kte. 3 ©HO 34© t© Joo R. 
©r©^ia) dl anitMo^l # 'APPARATUS AND 
t^llTHOO POR CiMEWTIN© WILL UWEKS", 
tsmoS Omfox 1. 1878, cftoroo o Hnoc e> 
ma^f^ cp^c7ote3 whto indudca o sotting 

50 te@J hovfc^ o tuMar mondrofl ©©^o^ostGd in o 
pipo ssirfng fe? outoc^ston through tho lino?. A 
finoj? wipe? pflu® to foloooofeUy dsop@?X)d whhin 
tho I officer noor ©no offtd ©(/ tho moadrcO. A eocH 
®sc^m&i)y eooOongfiy o^fo^oo tho ©srtorioi? off tho 

56 moffidircd m& tho intosfer off tho I5ffi£? stora tho 
lino? wipo? pfej©. A latch occomfe^; roOoo^ife^ 
cenrtasso tho ^oQ ©gsomfeify to tho linar so oo 
to pOTnot HmitGd orfoll Rn©W5?*o?^ off tho mm- 
droS withoait dJoSyirfeoift© tho ouid p^sitioR off 

80 tho sooH a3Gom&ty. Ater tho Briar io hung in 
pooitfefi) ifi tho feoro. tho ssatin^ tc®8 io 
unfiotchod and faevod airioilCv o fe^ foot t© 
tndicsto to tho opomtc? at tho curfbeo tho^ 
dfe3n©@e©ff^^ off tho sottin© tool hos o©» 

85 curod. Thio to©3 onompliffeo ono typo off profe- 



lorn aosodotod woth prior linor coTYiontfng toolo 
which tho piroeom invontfon rs dirsctod to 
solvo. In tho prioir dosisoD, tho lowor end off 
tho sotting tool mandro] initiaUv outondod 
70 within tho lonotr wipor plug which attached 
to liner. Whon tho lowotr end woo woth- 
dro^m, it woo sofmotimos drffflcult to roinsoir^ 
tho Iowq? o^d into tho lino? wipoir plug w to 
postivolv chock whothor roinsortion had boon 
IB eccompfliahod tmm tho surfoco. 

Anotho? paio? dooi^ra whoch i^Oustratoo tho 
typo profcBoinn} ^hoch tho pcrosont invontson io 
doaa@ir)o^ t® ovo:r@©mo io ilOu^tratod in U.S. 
Patom Mo. to Maurtco P. Lsbour^ 

80 ontJtoS "Umn CEC^EWTIWG APPARATUS", 
issued Januoiry 18, 1972. Tho (Lokourg do- 
\^c© hao o too? w5pot? plug sttochod by shoar 
piino to tho lowo? OTd off oporating string 
wtotefo io Ineofftod wfithin tho linot?. Tho pirob* 
8S \o\m oncountorcd vMm thoa docagn is that axial 
movQmom off tho ©poratin© string and sotting 
tooO to toot doaon^D^omont eauaoo tho ©lac- 
tomorie ©fiomonto surrounding tho wipoc pSug 
to drag up and down elong tho interior sur- 
90 ffacoo off tho lino?. Thus could causo promaturo 
sopatrotiospi off tho w^por pdug from tho sotting 
tool. A pros&uro difffforontial could ©Sso bo 
crooted ao-our^d tho wipor plug during tho axial) 
movomont which could cause pr©metur© sop- 
95 aratiom 

Tho apparatus for comonting a linoc in a 
woM boro off tho prosont invention includes a 
sottting too!) having an ond sdsiptod to bo 
connected in a pipo string for extension 
1 00 through tho lone?, thoroby creating an annular 
spoco botwoor* tho sotting tool and tho liner. 
SoaJ moons aro carried by a soloct ono of tho 
sotting tool and linoir for forming a seal) bo- 
twooin) tho lanor ©nd tho ©xtoffior of tho setting 
1 05 tool in tho ©mulor space whon tho tool is 
oxtondod wothin tho linos*. Connectos* moans 
aro eamsd by tho sotting tool for reloasably 
conno^ng tho llnof to tho sotting tool. A 
wfpocr holder io connected to the sotting tool 
110 ©nd oppooito tho pope string ©nd. Tho wiper 
holder hoo m interior bo«ro for receiving a 
wopoo* plug. 

In tho proffoffred ombodomojftt, tho setting 
toofl hao o tutalc? mondrel adapted to bo 
115 coflufteeted iro a pSpo string for extension 
through tho lino?. Soai moons carriod by a 
solos^ ono off tho sotting toot and liner form a 
slidokEo s&o!) botwoon tho linor and the exterior 
off tho setting too!) fin tho annuls? spaco when 
1 20 tho to®! to extended within tho liner. Connoe- 
tosr mocflo ecxrriod fey tho sotting tool reloeoa- 
Wo c©rtino^ tho Knar to tho sotting tool. A 
cyllndrieclDy oho^od wipor holder io connected 
t© tho sotting t@@J ©fftd opposito tho pipo string 
1 28 ond off^ hoo interior boro for receiving a 
wipa? p!w®. Tho wipe? plug has a tubular body 
hovlng ok upper oatent adaptod to bo received 
with^ tho cottinig tool opposite end and has a 
lower entomb surrounded by olastomeric seal- 
1 30 ing ©Comonto. Tho wiper plug has a central 
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oponing through which como^ con bo 
pumpod into too lonor through too pipe storing 
end m^ndrot. Tto wipor pJug is reteoably 
disposed witoin too wopo? holto, too Qtaom- 

5 oris seeing adamants bam® era boot p©?tJy 
contained wotoan too wipoc? heJata prior t© 
redesising too wfipor plug. Pump down plug 
moons are provided whicfo oro adopted for 
sliding end esoHfeig on^G^go^om Wflto too in- 

1 0 torter of too popo string ond mondirol), offectcng 
. © movoobflo soall behind too comontt ao it so 
pumpod ent© too linor. TIfoo pasm^ down plu® 
moofiia oir© eng ogoolbllo with too wipo? plug 
airad mcvQQlbOo toorowfefo upon roflGooo of too 

1 S wipor plu® to offost o rnovoabto sooJ bohind 
toQ ©omontf oo too eomont io dispflosod from 
too linar Into too surrounding woiO boro. 

In too motood of eomontSn® o lino? in o woM 
bora of too prooont invontfon, a sotting tod) 

20 hovong © tybuda? rnondrd) oo connoctod to on 
op orating) string ott ono ond ond hoo an oppo- 
site ond. A wipo? hoOdor «o connoctod to too 
sotting tool) opp>©oitQ end and on interior boro 
foir receiving e wisp©? ptug. Tfoo sotting tool is 

25 lowered with too lino? sttoehed tooreto into 
too wqM boro with so&S moans sooliiingDy ©n* 
gagfing too interior of too lino? and too exterior - 
of too mandrofl. Tho liner is toon anchored in 
pflsxco in toQ wot! boro. Then too sotting took 

30 can toon bo reOooeed from too Mnor end too 
tod is moved © eoteod dostsinco to inouro 
tost too toot is dotcshod from too Honor. Tho 
wiper phig fo contoinod within too wipor hoi- 
dor during this stop. Consent is toon pumped 

35 into too loner through too oporoting sttring and 
sotting tood mendroQ. A pump down plug 
moons is toon putnnped wfoicfa soollongly orv 
g©ges too operating string and mandrel boh- 
in® too cemont ©nd ©ngogoo too wfipo? comont 

40 is toon pympod out of toQ linos* into too 
surrounding woflll b©iro by ferdnfj too pump 
down plu© mooir&o and xm$c? tiftwuffi too 
linotr. ThQ sxsttSin^) to©3 ca tooffu rocuaovod frbm 
too woU b®iro. 

46 AddMondl ©fego^D^ foateoo, amd cdvonto^oo 
wMD bo Q(P(po4rst on too doc^iiptaon ^bfelh) 
foliQorco. 

Fi<$wo 1q to a oI!do<)k^GtoraQO vcow in quoir- 
t®? soetfoffD of too yppoir poetfeni of too sppoiro 
50 tiuja of too precox onvontto) in p5oeo in o woflO 
tecro. 

Ftgvro 1hiQ& downward contaniuiQtion of 
Fig. 1o slhowing) too l®war gmtmn of too 
apparotwo of too iuwaati®n In ptoeo in q w®M 
§5 b^iro. 

Figwo 2q to similar to Rg - 1 o but sfiiowo 
oomont boinfj puimpod toirou^lh too ©ppomtys, 
to© ©sxm©nt fcbin© followed by o plus. 

fipjro 2& ig simlte? to Rg. 1 b but showo 
80 eomont bsing pwmpod toir@ygln) too tootr por- 
tion of too epporotuo int® too onnuluo bo 
twoon too ©pporstto and too sainroundlnf wo3H 
boro. 

Figaro 3 io q closoup, sido orooo-^octionQS 
35 vtow of too wtpoy holdar of too appsratuo of 



Fig. 1. 

Figuro 4 io © cfoso-up, sido croso-soctional 
view of too Hnoir-wip©r of too apparatus of Rg. 
1 showing toQ lonor-wipor ongoing a tending 
70 show locQtod in too lowor portion of too 

apparatus. 

FiguTQ §q io sMI&r to Figs. 1 a @nd 2a but 
shows too sotting tool) boing romovod from 
too appoirotuo oftor completion of comonting 
75 opoTotJons. 

Figuro 5b to oMlor to Figs. 1 b end 2b but 
atoewo tho bottom portion of tho apparatus 
star completion of toQ cernonting opomtiono. 
Roforrin^j now to Figo. 1o end 1b # thor© is 
80 shown b lonor string 1 1 dtsposod near too 
bottom of o woMl boVo 1 3. Tho wqII boro 1 3 
con bo linod by a casing string 1 5, which can 
oxtond to too surfeco of too wii. An annular 
sp^CQ 1 7 is fbrmod botwoon too linor string 
35 1 1 stnd too surrounding woM boro 1 3. 

Tho (tnor string 1 1 indudos q sotting tool 
1 ®, a sotting doovo QHtonsion 21 , a sotting 
sloovo 23, a connecting rnembor 25, and a 
linor hangor 27. Tho linor h^ngor 27 is con- 
90 noctod to @ linoir 30. at tho Qowor end of 
which is provided a lending ares 29 and a 
cementing shoo 31 . 

Tho linor hangoir 27 is provided with slips 
33 @nd sotting conos 35 by which tho linor 
95 string is supported in too well boro. Such 
construction is well known in tho industry and 
will not bo described in dotaii here. The 
landing area 29 is provided with a landing 
colter 37 for receiving a liner wiper plug as 
100 wiiO bo more fully described later. The cement- 
ing shoo 31 is provided with back pressure 
chocfc vallves 39, 41 which permit the pas- 
sago of cement from within the liner into the 
annul® et sp®co 1 7 via ports 43. 
105 Tho linor string 1 1 is initially attached by a 
rot&tably reloosablo connector moans 45 to 
tho sotting tooH 19. Tho setting tool 19 is in 
turn connoctod to sn operating pipo string 
(not shown) whoch extends to too surface of 
1 1 0 too woU. 

Tho sotting too5 19, as shown in Fig. 1a, 
comprisoo a tubular mandrol 47 having a boa 
connection 49 for connection to too pin end 
of an oporating string. Tho internal diameter 
115 51 of tubule? mandrol 47 is substantially 
uniform throughout. Tho extomal diameter of 
tubular m©ndroO 47 decro&ses at tho junction 
55 of boa connection 49 to form an interme- 
dfeito pordofD 57 whtch is sised to bo slidably 
1 20 rocoivod wStotn too intornol boro of setting 
sloovo ©atonsson 21 . A sot of sustebQo sealing 
rings oudfo so Chovron-typo rings 59 surround 
to© lowoir extent off intermediate portion 57 
and fotrm © slidabte seal between intermediate 
1 25 portion 57 ond too interior sidowalUs 61 of 
setting sloovo ontonocon 21 . Tho eaternd dfew 
motor of tntormodioto portion 57 decreases 
further, to form o lowermost extent 53 which 
joins intormediote portion 57 to form a down- 
1 30 wordly facing shoulder 65. 



Tho om>d ©7 off taiboto funoftdtrafl 47 ©pposato 
boa eonnos£©n 4® io onSamcSl/y tfoifcadcd ©nd 
©stepped to ongc®o to Sntamal) thtrcxDdfci off tho 
uppc? ontanft $® off o <gyl5ndrieo! coupling 71 . 

5 C^lndirfeoli coupling 71 hoo on Bntomollty 
threaded teraor ondl 73 whfceh ^ffGC22odCv en- 
gogoo tho ento<rnG$y threaded uppc? portion 
75 off a stater eofttiing te^y 77. Afl upper 
fecsrifiQ ring 7© io thiracdod onto tho oirtaH®? 

10 off upper psrtcon 75 ond ffcasd in p@dta> by Q 
ssft ssroro ©1 . A 5^07 boorin© r3n® ©3 cmf- 
roundo co&iflin^ ksdy 77 an£) together wfoh (ring 
78 ferao o rcso tar balD becrin^o Si. Uwcr 
ring 83 to ?c@2)5vod up®n) q vbmMz? H7 

1 8 ffbrmodl at tho junotcon off castog dbovo 23 
end! ocftto® sCob^o otflontto 21. Tho boaring 
srraagoffnonft pcrato tho cafttin® t®©0 1 8 and 
o^otog osrin^ to to refloat wifthKfcyft on5ofl 
dilspicsom©5?5 iretosiivo to tho lino? string 1 1 . 

20 Lowor bearing ring S3 bo adapted to on@ogo 
tho ohouta* ©7 to tho interior off Itooor string 
lit® romoon ototenory during cocsh rotation. 

Tho linear string 11 io SutDtoafiily otftoehcd to 
tho oot&cng tooO 1 © bs7 rotiotilng eonnostor 

25 moGfflo 41. Tho rotating ©snnesto? moono 45 
so oh@wn in Fig. 1o comprfcD o Sofff^foanded 
throodod nut 8® which engogoo coofoo loft- _ 
hand thiroedo ©1 on tho !ntori@r off tho sotting 
sieevo 23. Tho interior off tho nus 8© io 

30 provided tatoh bngftudonoQ o!l@t£> ff®r oflgc®G- 
mont with comrcspondlng spBneo ©3 on tho 
sotting to©0 1 ©. Thuo, rotation off tho sotting 
tooll 1 9 in tho right-hand dfaecfen will cquso 
tho nut 8© to move upwoo'dGy on tho sptoneo 

35 93 and to ovontmofflfy dfcongcgo tho threedo 
91 and tho easting ota*o 23, otffc&&vofy ro 
leaoing tho cotting tool 9mm tho llnor string. 

Tho end 95 off oozing b@dy 77 oppoosto 
upper portion 75 oo oittcmoKy thpooda^ ond io 

40 sdnptod to thiroodoCy G^go^p tho up^o? intocr- 
noOV thipoodcx^ p@5ite) 97 off a eyflWirtso!) 
wijpo? h®Cdlc7 ft). 

In tho oo^Ssir^) t@®0 @@5^@w^to dcx^?fecdl 
®famo, tho cco5kQ rin^p 5® oco ©OTGdl otoo 

45 thffca&xg) n^a S® cn^l tofao ccoO Hn tho te?o off 
tho cassfeflg dbo^o octa^ofein) 21. ft oC^ld bo 

too^totc^l oy^h co toco In .wStto tho ecofing 
©lan^Gi«ao cro" tested! feote?^ isho tfftoc&c& n^ 
5© S8 o^ on Qistai^k^! px^to ©ff tho cotto® te^y 
9©. 

W5po? h®Mc? ©D fa ©sxnif^s^o) ^ taho cot^n© 

sto^nj to B©, Io hco on in^/te? fesro 1011 to 
55 rccoMng o rapar pj<a© 103. A cca sm^ 108 
to powedlo^ to coto osni^gpfifca^^ 
boswoam ond 91 off^l MsmsJ/ty 
thirocdod pointo ©7 off wopc? h®!k&x? 9©. 
Tho wips? ho5^c? 9® cM vi$c7 1@3 era 
60 in g?Got£7 da8c58 te H@- ®o tfThfeh cfc® 

withm wopc? 103 oo wiifl ho fifcsso Mty do- 
scribed lottef. Ao oh®wn in Fig. 3, u^pc? 
poirtion 97 -off wipos? hotdo? 9® c^GTicpo tho 
65 oKtamd swfeso off ond ©5 off K3tt»n© b^dv 77. 



G©21158Q0A 3 



Tho itratosvioO dlocnotcy 11 7 of sotting body 77 
incroossa to torn o ^ouldocr 119 within end 
95. An (Vring 109 io provided in tho ontomol) 
syrfscQ of sottin© body ond 95 to prcvont tho 
70 flow off fluids from tho intonw boro 101 

botwoon Q^d 95 ond portion 97. Tho intctmol 
diQfiftQto? off upp3(r poTtiofi 97 off wipes- ho(dar 
9® ifwoosoo siightJy to fcmn o shoutdo? 111 
botwoon uppor potrtion 97 snd tho lowc? 
75 poTtfon 1 1 3 off wipor hddcxr 9®. Tho intemo!! 
dtaoratoc off ilowx? portion 1 1 3 off wipor hoidoir 
9® io owbctontao3ty unoffoirfn down to @ lowoir- 
mooa oxtem 115 thoi?02»ff. 
W5po7 pfliii® 1 1 3 is roJo©£QbUy dioposod 
80 wfithln wipotr hoidor 9® ond hoo q contrgili 
oponon® 121 thcmi^h whfeh csmont cen b© 
pasmpsd) into tho I5ow string 1 1 through tho 
pipo string. VWpo? plw© 103 comprisso © 
tubufer 1 37 indudon® a Iowqit ©Ktont 
85 1 23 howtg an 0aGQm©51y th(r©©dod uppor ond 
1 27. End 1 27 ttescdodiy ©ngoeoo tho flow©? 
ond 1 2® off q ©Qnom5fiy cyiindriK^ wppor on- 
torn 125 off wapo? plw© 103. A sot a©row 1 32 
eoswoo contiiraiBod on^agomont botw©on ©ndo 
90 1 27 and 1 2®. Uppoff ©ntont 1 25 io thuo 
roeooved on shouldor 119 within end 95 off 
sotting body 77. Uppor oxtont 1 25 is thua 
recoivod wothin tho sotting too3 ©nd oppodto 
tho pipo string connection ®nd roloasably ©n- 
95 gogod, ©o by $$\<m sorowo 1 31 . On® or more 
poato 1 33 comrvMAnicat© tho central opening 
121 with tho interior boro 101 of wipor 
holder ©9. Tho low©? oxtont 1 23 off tho wipor 
plug tybuJssr body 137. is suuvounded by ©las- 
100 tomorio soa5ong oiemanto 1 35 having up* 
wordily eirtonding concontric sosls 139 for 
srfliding and sooKng Gngogomont with th© intor- 
noO wdte off tho linor string 1 1 . Sealing ©te- 
monto 135 ©ro rotainod on the lower ®Jrt@m 
1 05 1 23 off tho twbwtor body 1 37 by bonding to a 
pfojrQi&y off entomb flanges 141 in the exte- 
rior swrffocso off lowo7 eirtont 1 23. 

Wipor pOug 103 5o shown in the preferred 
form w'oth soaling eletfnonts 135 whoflly con- 
D 1 0 teflnsd within wipoff holder 99. Other ®n*ange«> 
monto Ofo yndeirstood so being within the 
scopo off tho invention including thoso in 
whioh on® ©7 tnwo off the seollSng efiements 
1 35 oro poostoonod o«tskSo the wiper holder 
115 9®. 

Lowor ©stent 123 off tubu&ar body 137 has 
Qn intoynollDy th^ooded end 1 43 adapted to 
throododSy cngogo o tobuter landing membor 
14S. Tho oatomcO dcomotor of tending mom- 

1 20 be? 145 groduoOSy incroaooo botwoon tho on- 
tomcSCy thiroodod ond 147 end tho lowermost 
QtmM 14® thorcoff fermong o grodually slop- 
ing sh@yOda? 152. Loteh nK)ono ouch as slip- 
libo cnomboso 1 53 rido on tho external showS- 

1 25 do? 1 52 off tondeng mombo^ 1 45. Tho fetch 
moono m tho tewsrfnocft ontom off wiper plug 
103 offo odoptod to ongago tho londang collsir 
37 losotsd betew tho wipec plug 1 03 in the 
intorior off llnoe string 1 1 . 

1 30 Tho intorior off towor extent 1 23 of tubuter 
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body 1 37 io provided \^rotfh o frietionolCy oa> 
gageoblo curfccQ 151 ouch ao downwardly 
directed teeth 11 85. 
Ao sfooro^ jn Fig. 3, pump down pflug 
5 moana 1 5© eart> b© pywoded whcsh sr© 
adapted for sliding and seating engagement 
with tho intetrroy off tzfroo pipe otring arid mon- 
dr©5 interior. Th© pump down pllug means can 
comprise a pflug body 1 ©3 having o maj 

10 portion 181 witfo q fricttenaOBy cngegookll© 
surfoco 1 86 foraod in tho qj^gw oucrfcso 
between noco portion 181 and tedy 183. 
FrictionolIOy ©ngag©Qb!b ourffaoo 1 8© off tho 
pksg meono 1 89 io saaod and adapted to 

1 8 engago tho surtoco 1 58 to th© wipor piug 
103 when tho pump dow?* piug io pumpod 
into th© position stewtrs in Rg. 3. Aim O-dng 
1 ©7 caw bo prawded in on annular gireovo 
180 in th® ©ntorior surfee© erf p$ug body 183 

20 to provtdo sooting ©ngag©m®nt betoeen tho 
pump toi plug and wSpo? plug 103. 

Th© operation off tho apporatuo erf tho pre- 
sent invention w608 new b© decsrifeed. Roffor- 
ring first to Rgo. Io ond 1b, tho dot/to off tho 

2S present invention io shown ao it woulkd appear 
running into tho w©M boro and prior to tho 
beginning off tho ©ernonting op©rottena One© - 
tho devic© is positioned at tho dosW d©pth, 
tho coneo 35 on lino? hangcxr 27 aro ©Ktended 

30 beneath sOSps 33 causing slipa 33 to ©ntond 
outwardly and ©ngag© th© interior off th© wolO 
bore or casing string 1 8 thuo anehcring tho 
liner into position. After hanging tho liner in 
th© conventional! manner, circulation would bo 

35 established by pumping circulating fluid down 
through th© operating string, tho sotting to©8 
1 9, th© liner string 1 1 , and through tho liner 
shoo 31 into tho annular spseo 1 7 surround- 
ing th© Minor string 1 1! . 

40 After circuiation has boon eotabKched, tho 
setting too* 1® con bo relooood <k®m th© 
string 1 1 by rotating tho oi^cratitfr® o$p5ng in 
th© right hand direction to rotooco tho Defined 
nut 8S go shown in Rg. 2o. Tho oporating 

48 string io then Ififtod o forc feoS t© to owo thos 
roteco hoo boo^ offecao& Tho diotenso thot 
tho sottnng teoO 1 © cqr bo IHSod io dotormiBtod 
by tho Icnotfo of tho (^rtto 87 ©fl tufeuiic? 
mandiTol! 47 rofofeh io rscow©^ witthte ootsing 

50 sSoovo osxtontion 21 m<& by tho pooitfan of 
sooll rings 89 tho ontorios' otf portion 87. 
ConvoncontSy, © stmto off ofemut ^3vo feos io 
pojwittGd without fioocang idling ©ngogosnom 
betwoon sooll ringo 8D rad tho interim sido- 

51 wafe 81 off ssttifTkg sUg^q ©montion 21. 

A property moasuirGd ©mount off CQfnont io 
th©rJ pump^a into th© oporating string, 
through th© setting tool 1 © and line? hongor 
27 and out th© porto 43 in eomonting ^hoo 

80 31 end into tho onnuta? qpeso 1 7 totecofa 
th© lino? string 1 1 onid tho will feoff© eaoang 
string 1 8. Th© pump down pfeg 1 88 io thon 
pJs^od in th© operating string effecting o 
movoabJ© sqqI behind th© eomesft eo ft b 

85 pumped through tho oporating ssring, sotting 



tool! 1 ©, ond tho contra! oponing 1 21 off tho 
liner wiper pffug 1 03, and into tho Wnosr string 
11 . A dfcpfladng fluid io pumpod behind th© 
pump de^m pOug 1 SS ftweiRg th© pump down 

70 p8ug 189 into tho central oponing 121 ©nd 
into engogomont with tho linor wipe^ pflug 
1 03 ®o boot soon in Rg. 3. 

Furthcxr pr©ooui^, induced by pumping tho 
diopiedng fluid b©hind pump down plug 1 5©, 

75 willl) cQueo tho frongibOo connoction croatod by 
shea? ocrarao 131 between end 98 off wo'po? 
hoM©7 99 ond threoded portion 97 off w^pe? 
ho&fc? 9© to br©ob, roleooang both th© pump 
down pllug 1 59 end th© liner wiper plug 103 

80 ffoir further movement down th© linoy string. 
Tho pump dowffi plug 1 59 ©nd the lin©7 wiper 
plug 103 oro movoobio togQthor, upon release 
off tf^o KncH? wfpor, to effect a mov©©b^D sod 
behind tho cemontl ao comont fe displeced 

88 ffrom tho Son©? ihmough th© cementing shoe 31 
into tho onnute sp©c© 1 7 sunroundong the 
lino? string 1 1 . Upon reoehing th© landing 
©r©a 29, tho liner wipes' plug 103 lands end 
soots in tho tending coto 37 and the slip-like 

90 momboro 1 83 latch the liner wiper plug 103 
©nd pump down plug 1 59 into the position 
shown in Rg. 4. At this point, cement should 
foavQ boon pumped upwardly into the annular 
speco 1 7 surrounding the linor string to the 

98 deoored tavofl. 

After cementing is complete, the sotting 
tool. 1 9 io removed ffrom th© well bore by 
lifting up on th© operating string as shown in 
Fig. So. 

1 00 An invention hao beon provided with signifi- 
cant ®dv®nt£gos. The liner wiper plug portion 
of th© apparatus of tho invention is rocorvad 
within © wiper holder attached to the sotting 
toofl. Movement off th© setting tool doe© not 

1 08 ©Meet tho wipor plug, reraioving the possibility 
of premature separation of th© wiper pfiug as 
tho sotting tool) go being lifted to test dasen- 
gagomoniL Tho improved liner wiper pQug con- 
figuration ©Itowo totoQ control over the movo 

110 mens off tho linor wipor piug end can thuo 
guarontoo positiv© latching when th© pump 
down pdug io pumped down. Sscaus© th© liner 
wiper plug io contained within a wipor holder 
on tho bottom off tho sotting toofl, th© pump* 

115 down p4ug <son b© tested in th© tool before 
insertion in th© woMI bor©. Th© present confi- 
gurotion atowo tho sotting tool to bo liftod to 
test for dfeongogomont without rubbing the 
wipe? soolling ©fiomonta against tho interior of 

1 20 tho sotting steevo. By locating the liner wiper 
pflug) within a wc^or hoGdor attached to th© 
bot^m off tho t@o3, pn^ura diffforentiate ar© 
©liminatod wfafeh would othorwis© oais^ be- 
tween tho so^ng too3 lower ©nd and th© 

1 2S eoSting sHoswo. Tffio ovoroll longth of tho set- 
ting t©sO io dhortonod whero tho liner wipor 
pdug to tesoticd within tho ©nd of th© tooll. 

White tho invontfon hoo boon shown in only 
on© off ito formo, it should b© apparent to 

1 30 thoso skilled in tho art thot it is not thus 
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limbed) hv& oMceopftibfc) to vcriouo dhangoo and 
TOtdHTtotoo woSfooMft depositing from tho scope 
thoffcoff. 

1. Am operate) to eoms^ine q lino? in © 
woM bora, comprioang : o costing tooO having an 
©nd adopted to bQ ©onnosaod in o pipo string} 
for otftonoto through Good linor, thereby croat- 

1 0 ing or ennullcr spo^o botweon catd setting tooJ 
ared oacd Hoar, and having an opposite ©nd; 
scdl moono carried fey a dcOces oho of said) 
sefffeg tool cftd lino? fop forming a coal bo 
teooTi! solid Itoor odd tho ontorior otf saod este* 

1 5 ting tool) in os3d annular speco when sa&d to©3 
to ontondod wifelhon oocd linor; connector moano 
carried by soid) soatof tool fer reloQ8Qbl)y cotn^ 
nosing oqM IHno? the-rca®; and o wop©? fooSdor 
conr&oe&cd t@ soad sorting too3 oppooito ®nd, 
. 20 seed wiper hoQdor hsving an interior boro for 
roo©5vong o wipe? pflug. 

2. An apperafiuio for eomonting Q linor ao 
in data H, furttar comprising a wipor ply© 
rolooGQbty d§o$8eod within saod wi|?©r h©3d©r 

2§ and hoving o comjtrall opening through which 
comontt con bo pympod into saod 8in©r through 
said pipe oaring, 

3. An Qpporoflua for consenting © lino? as " 
in dawn 2, further comprising pump down 

3© pflug meono adapted for sfloding and soalorig 
©ngogomont wctto tho intori©r of saod pipe 
string effecting q moveable soafl bohind said 
corona oa stl ia pimped iratt© said linor, aocd 
puimp down plug rnoano being ©ngagoabla 

3S with said wipor pflug and moveable therewith 
upon relooso ©1? oacd wipor plug to offers a 
nmovoofbCo sooJ behind said cement so said 
ceniont io displaood from sold linor into said 
surrounding woM too. 

40 4. Tho apparaftyo fo7 comontin® a linor oo 
in claim 3, wlhoroin oacd wipe? holdar io a 
cy05ndtote% rito^Gd momto. 

S. TSk> apporato te? cosvcontStn^i a Hnof 
body haviSng ara wppc? or^xma adoptGd to bo 

4g roooSvod wSflfriKn ooodl goQSd^ m®3 oppooto ond, 
a lower ouijena sarrmjndbdl fey otooaomari© 8©oD- 
in© Q!SQffnonao r ondl o kswarmodi onton^. 

@. Tito appcrafoio fe* ocxrv^itanf} a Hnor co 
in ctoiinra g, ftififcr compirfoJi^ on^ogon© 

50 mcG5io rofioooofeSy ongp©nnQ Kid wipoc plug 
within socd w?po7 holfcr. 

7. Tho epparatyo fer ©©(rviontan® o Mncr oo 
in daiinfii 8, wlriorQi^ iH^Sd on©agsn@ mocro oro 
sh©^ pono eonnGSSDfftg sosd w$po? ^Ildsg up^c? 

SS ©ntont and sc&d) cc72Sing tcx^l o^podtQ onA 

8. Tto GppGrate3 cQCBontoQ o Dinotr oo 
in dtoim 7, ferater cos^pTfefeg lo^ moono 
sqM wipsy p3ug l@wo?Tviea5 QistoM cdopacdl t© 
©nga^D q londSnf) e@®c? lo©3Gcd boSow scad 

6© wipo? ptug 5n sdd Hnar cntomr. 

9. An cpporato to* eQffrontinQ a Icncxr on o 
wofll boro f coniprioSnf : o cc^n© teoO Itovinf a 
tubyS^r mandrQt adopted to bQ oonncstod in o 
pipo string for ortondon through sotd lino?, 

QS ttooby croating an ennulcr speca botwoan 



said coatin^j tooQ and cold lonor, and having an 
oppoo&o and; s®a(l moanc carried by © oqScss 
ono o5 sood cutting tooi' and lino? for forming a 
slidabto s©at botwoQn said linor and tho Qiito 
70 ro©7 of s@*d sotting tooH in said annular sp&SQ 
when ssod too3 is Qntonckd within sod lino(r; 
connector moono corriod by said cotting toofl 
for rQba^ably connocting said lonor thoroto; a 
cyllondrteiilily ohapod wiper holdor connected to 
7S tho sotting toot oppossto ond, ssid wipor ho^ 
dor havon® era intortar boro dor rococvong a 
w«por pflu®; a wipor pfiu© having a tubular 
body, socd body having en uppor ©wtont 
edteptod to bo reoowod within said sotting too5 
80 opposSto ond and having a fiowor ©Ktont sur- 
royndod by oiootomoric aoaling olomonts, said 
wopor phs@ hav^n© a contrail oponing through 
wh^dni CQiRraont can bo pumpod into sjaid linor 
through coed pipo £5tring and mandroU, and 
@g mM wopor plug boon© rolQasably disposod 
within soid wipor holldor, ©aid oflastomoric soaO- 
ing oiomonts boin^ at loasft parttelMly contaonod 
within saod wipor holdor prior to rofioasinf safcd 
wipar plug; ©nd pump down pHug moans 
90 sdoptod for oOoding and c^aBing ongagomonti 
with th© ontorior of s^ki popo string and man- 
droft oftfoeamg a rnovoablo soal bohind said 
comontt ao it ia pumpod into said linor, said 
pump down plug moono boing Gng&go&blo 
9§ woth said wipor plug and movoablo therewith 
upon roloaco of said wipor pHig to ©ffoct a 
rnovoabSo soal bohind said comont as said 
eomonti ia displaced from said linor into said 
surrounding woll boro. 
100 10. A mothod of comonting a linor in a 
woll boro woth a sotting tooft, said sotting tooi 
having a tubut&r rnandr©! connoctod to an 
oporsting string at! ono ond and having an 
opposite- ©nd, comprising th© stops of: con- 
1 05 noeting a wipor holdor to said setting tool 
opposite- ©nd, saod wipor holldor having an 
intorior boro for reeoiving a wipor plug; lowor- 
ing said sotting tool with ssid linor attached 
thoro^ into said wodQ boro, soal moons soalin- 
1 10 gCy ongo©ing tho intorior of saod linor and tho 
oaterior of said fviandrol; anchoring said linor 
in said wqDI boro; releasing said sotting tool 
frosvi) sand linor and moving said tool a so 
loetod diotanco to insuro that said tool) is 
11S dicongagod from said linor, ssid wi(pOB" plug 
boing oft Goacft pairttfy contained within said 
wipor hofldc? during saod stopo; pumping co- 
mcnt ivm snod linos? through said oporating 
string a^d te®8 mondrod; pumping pump down 
120 pJug moano, soaSin^y ©ngaging said oporating 
string and mandrofl, behind saod comont into 
ongagoi/nomi wto oaod wipor plug moono; 
pumping comcm ©uft of said linor into said 
oufTOwdong wofiD boro by forcing said pump 
1 2g down plug moono and wopor p{u@ moans ^ 
through said linor; and romoving ssid sotting 
tc®3 froina oaid wolO boro. 

1 An appcrattuo for comonting a linor in 
a wg£3 boro substantially as horoin described 
1 30 wfth roforonco to and as illustrated in tho 



accompanying drawings. 

12. A method of cementing a liner in e 
well bore substantially as herein described 
whh reference to the accompanying drawings. 
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